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foreach Ri maximize && minimize fi
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iii PPFPRP 
FPi= {
1 if log(fold change) of gene controlling RPi > 0
-1 if log(fold change) of gene controlling RPi < 0
PPi= {
1 if p-value of gene controlling RPi ≤ 0.05
0.5 if p-value of gene controlling RPi > 0.05
iii PCFCRC 
FCi= {
-1 if log(fold change) of gene controlling RCi > 0
1 if log(fold change) of gene controlling RCi < 0
PCi= {
1 if p-value of gene controlling RCi ≤ 0.05
0.5 if p-value of gene controlling RCi > 0.05
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Methods
Motivation Conclusions
Results
Reaction Directionality Analysis (RDA) Metabolite Scoring System
Linear programming (LP) problem is solved for
maximizing and minimizing each flux fi , thus
resulting in a system flexibility under constraint
of fixed substrates uptake and biomass
production. In other words, the method aims at
checking each reaction`s behavior – whether it
can go either in both directions but still
maintaining main flux towards cellular objective
production, or only in one direction.
• Out of 1433 metabolic reactions, 507 are predicted by RDA to have forward
direction, 40 backward, 230 (out of 405) reversible and 656 infeasible.
• Changes in 220 metabolite pools are predicted, out of them - 112 are being
accumulated , 107 depleted and 49 are at homeostasis state
• Experimental measurements of 11 metabolites levels [1] were used as a proof of
concept, the direction of change of 8 metabolites were correctly predicted.
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The proposed method is able to qualitatively predict intracellular metabolite pool
change between two different physiological conditions. Accumulation/depletion of
metabolites were successfully predicted in 73% of the cases. Methodology can be
used, for example, as a guiding tool for making targeted metabolome analysis and
biomarker development. An interesting application will be in human diseases research,
where transcriptomic phenotype is more readily measurable than metabolome.
The direct in vivo investigation of metabolism is complicated by the fact that it is not yet possible to quantitatively
measure all metabolite levels within the cell. Thus, there is a need for development of methods that enable to
predict whether a particular metabolite is being accumulated or depleted following a genetic/environmental
perturbation. Towards this goal, a computational method is presented for integrating transcriptome data and
genome-scale metabolic models for predicting accumulation or depletion of intracellular metabolites.
 - correct prediction
 - wrong prediction
 - metabolite associated with infeasible reactions
- predicted accumulation
- predicted depletion
- homeostasis   
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